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A display device is provided, which includes an

external inputter configured to receive an input of a video
frame from an external device, a display configured to
display the video frame, a memory, and a processor con-
figured to determine a type of the video frame, to extract

information on video content that is included in the video
frame through analysis of the video frame in accordance
with the determined type of the video frame, and to store
the extracted information on the video content in the
memory as viewing history information.
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Description

[0001] The present disclosure relates to a display de-
vice and a method for controlling the same, and more
particularly to a display device and a method for control-
ling the same, which can acquire user’s viewing history
information through direct analysis of video or audio.
[0002] With the development of electronic technology,
various kinds of display devices, which have diverse
functions in accordance with user’s requirements, have
been developed and spread. Accordingly, a user can
view various kinds of content through various kinds of
display devices including a TV.

[0003] In addition, services have been provided to rec-
ommend content for a user or to provide an advertise-
ment through grasping of a content viewing history of the
user who uses a display device. In order to provide such
services using the user’s viewing history, it is essential
to acquire user’s display device viewing history informa-
tion.

[0004] Forthis, inthe related art, a method for grasping
user’s viewing history based on a user’s input through a
remote controller or an inputter provided on the display
device has been used. In this case, however, viewing
history information that can be acquired is limited.
[0005] Accordingly, technology to acquire user’s view-
ing history information through direct analysis of a video
of content being reproduced on the basis of a display
device has recently been proposed. However, since the
technology in the related art acquires the viewing history
information in a manner that a template for screen con-
figuration is pre-secured and information is extracted
through comparison of the template with video frames
being displayed, it becomes difficult to acquire the view-
ing history information from the screen configuration that
is newly created or changed.

[0006] Accordingly, there has been a need for technol-
ogy that can acquire viewing history information of a user
of a display device through direct analysis of video and
audio of content without template information.

[0007] Additional aspects and/or advantages will be
set forth in part in the description which follows and, in
part, will be apparent from the description, or may be
learned by practice of the embodiments.

[0008] Exemplary embodiments of the present disclo-
sure overcome the above disadvantages and other dis-
advantages not described above, and provide a display
device and a method for controlling the same, which can
acquire user’s viewing history information in accordance
with a type of a video frame.

[0009] According to an aspect of the present disclo-
sure, a display device includes an external inputter con-
figured to receive an input of a video frame from an ex-
ternal device; a display configured to display the video
frame; a memory; and a processor configured to deter-
mine a type of the video frame, to extract information on
video content that is included in the video frame through
analysis of the video frame in accordance with the deter-
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mined type of the video frame, and to store the extracted
information on the video content in the memory as view-
ing history information.

[0010] The type of the video frame may include a VOD
(Video On Demand) Ul (User Interface) screen, an OSD
(Screen Display) screen of a linear broadcast, and a vid-
eo content screen.

[0011] Theprocessor may determine whetherthe input
video frame corresponds to the VOD Ul screen using a
machine learning technique that applies at least one of
information on rectangles and information on characters
that are included in the video frame as a feature.
[0012] The external inputter may receive an audio sig-
nal from the external device, and the processor may de-
termine whether the input video frame corresponds to
the VOD Ul screen by applying a zero-crossing rate of
the audio signal and an intensity of the audio signal to
the machine learning technique as additional features.
[0013] The processor may detect a distribution pattern
of characters included in a plurality of video frames that
are input for a predetermined time through analysis of
the plurality of video frames, and may determine whether
the video frame corresponds to the OSD screen of the
linear broadcast on the basis of the detected pattern.
[0014] The processor may extract information on the
video content from the VOD Ul screen or the OSD screen
of the linear broadcast through OCR (Optical Character
Recognition).

[0015] If the video frame does not correspond to the
VOD Ul screen orthe OSD screen ofthe linear broadcast,
the processor may determine that the input video frame
corresponds to the video content screen, determine in-
formation on the video content that is recently extracted
on the basis of the current time as information on the
video content that is included in the video frame, and
store the determined information on the video content in
the memory as the viewing history information.

[0016] The display device may include a communica-
tor configured to receive a video frame from a VOD con-
tent providing server, and the processor may determine
whether the received video frame corresponds to the
VOD Ul screen using a machine learning technique that
applies the number of rectangles and the number of char-
acters that are included in the received video frame if the
video frame is received from the VOD content providing
server, and may extract the information on the video con-
tent that is included in the video frame through analysis
of the video frame if it is determined that the received
video frame corresponds to the VOD Ul screen.

[0017] Ifitis determined that the received video frame
does not correspond to the VOD Ul screen, the processor
may determine that the video frame corresponds to the
video content screen, determine information on the video
content that is recently extracted on the basis of the cur-
rent time as information on the video content that is in-
cluded in the video content screen, and store the deter-
mined information on the video content in the memory
as the viewing history information.
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[0018] According to another aspect of the present dis-
closure, a method for controlling a display device in-
cludes receiving an input of a video frame from an exter-
nal device; determining a type of the video frame; ex-
tracting information on video content that is included in
the video frame through analysis of the video frame in
accordance with the determined type of the video frame;
and storing the extracted information on the video content
as viewing history information.

[0019] The type of the video frame may include a VOD
(Video On Demand) Ul (User Interface) screen, an OSD
screen of a linear broadcast, and a video content screen.
[0020] Thedeterminingthe type ofthe video frame may
determine whether the input video frame corresponds to
the VOD Ul screen using a machine learning technique
that applies at least one of information on rectangles and
information on characters that are included in the video
frame as a feature.

[0021] The method forcontrolling a display device may
furtherinclude receiving an audio signal from the external
device, wherein the determining the type of the video
frame may determine whether the input video frame cor-
responds to the VOD Ul screen by applying a zero-cross-
ing rate of the audio signal and an intensity of the audio
signal to the machine learning technique as additional
features.

[0022] Thedeterminingthe type ofthe video frame may
include detecting a distribution pattern of characters in-
cluded in a plurality of video frames that are input for a
predetermined time through analysis of the plurality of
video frames; and determining whether the video frame
corresponds to the OSD screen of the linear broadcast
on the basis of the detected pattern.

[0023] The extracting the information on the video con-
tent may extract information on the video content from
the VOD Ul screen or the OSD screen of the linear broad-
cast through OCR (Optical Character Recognition).
[0024] Thedeterminingthe type ofthe video frame may
furtherinclude determining that the input video frame cor-
responds to the video content screen if the video frame
does not correspond to the VOD Ul screen or the OSD
screen of the linear broadcast; and determining informa-
tion on the video content that is recently extracted on the
basis of the current time as information on the video con-
tent that is included in the video frame, and the storing
may store the determined information on the video con-
tent as the viewing history information.

[0025] The method forcontrolling a display device may
further include receiving a video frame from a VOD con-
tent providing server through execution of a VOD appli-
cation that is installed in the display device, the deter-
mining the type of the video frame may determine wheth-
er the received video frame corresponds to the VOD Ul
screen using a machine learning technique that applies
the number of rectangles and the number of characters
that are included in the received video frame as features
if the video frame is received from the VOD content pro-
viding server, and the extracting the information on the
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video content may extract the information on the video
content that is included in the video frame through anal-
ysis of the video frame if itis determined that the received
video frame corresponds to the VOD Ul screen.

[0026] Thedeterminingthe type ofthe videoframe may
determine that the video frame corresponds to the video
content screen if it is determined that the received video
frame does not correspond to the VOD Ul screen, the
method for controlling a display device may further in-
clude determining information on the video content that
is recently extracted on the basis of the current time as
information on the video content that is included in the
video content screen, and the storing may store the de-
termined information on the video content as the viewing
history information.

[0027] According to still another aspect of the present
disclosure, a computer readable recording medium in-
cluding a program for executing a method for controlling
a display device, wherein the method for controlling a
display device includes receiving an input of a video
frame from an external device; determining a type of the
video frame; extracting information on video content that
is included in the video frame through analysis of the
video frame in accordance with the determined type of
the video frame; and storing the extracted information on
the video content as viewing history information.

[0028] According to the various embodiments of the
present disclosure, viewing history information of a user
of a display device can be acquired through direct anal-
ysis of video and audio of content without template infor-
mation.

[0029] Additional and/or other aspects and advantag-
es of the disclosure will be set forth in part in the descrip-
tion which follows and, in part, will be obvious from the
description, or may be learned by practice of the disclo-
sure.

[0030] The above and/or other aspects of the present
disclosure will be more apparent by describing certain
exemplary embodiments of the present disclosure with
reference to the accompanying drawings, in which:

FIG. 1is ablock diagram illustrating the configuration
of a display device according to an exemplary em-
bodiment of the present disclosure;

FIG.2is ablock diagramiillustrating the detailed con-
figuration of a display device according to another
exemplary embodiment of the present disclosure;
FIG. 3, including (a)-(c), is an exemplary diagram
illustrating a VOD Ul screen and a VOD content
screen according to an exemplary embodiment of
the present disclosure;

FIG.4,including (a) and (b), is an exemplary diagram
illustrating an OSD screen of a linear broadcast and
a linear broadcast content screen according to an
exemplary embodiment of the present disclosure;
and

FIG. 5 is a flowchart explaining a method for control-
ling a display device according to an exemplary em-
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bodiment of the present disclosure.

[0031] Reference will now be made in detail to the em-
bodiments, examples of which are illustrated in the ac-
companying drawings, wherein like reference numerals
refer to the like elements throughout. The embodiments
are described below by referring to the figures.

[0032] Theexemplary embodiments ofthe presentdis-
closure may be diversely modified. Accordingly, specific
exemplary embodiments are illustrated in the drawings
and are described in detail in the detailed description.
However, it is to be understood that the present disclo-
sure is not limited to a specific exemplary embodiment,
but includes all modifications, equivalents, and substitu-
tions without departing from the scope of the present dis-
closure.

[0033] The terms used in the present application are
only used to describe the exemplary embodiments, but
are not intended to limit the scope of the disclosure. The
singular expression also includes the plural meaning as
long as it does not differently mean in the context. In the
present application, the terms "include" and "consist of"
designate the presence of features, numbers, steps, op-
erations, components, elements, or a combination there-
of that are written in the specification, but do not exclude
the presence or possibility of addition of one or more
otherfeatures, numbers, steps, operations, components,
elements, or a combination thereof.

[0034] In describing the present disclosure, well-
known related technologies are not described in detail
since they would obscure the disclosure in unnecessary
detail. Further, all terms used in the description are terms
that are defined in consideration of their functions in the
present disclosure, and may differ depending on inten-
tions of a user or an operator or customs. Accordingly,
they should be defined on the basis of the contents of
the whole description of the present disclosure.

[0035] Hereinafter, various embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. FIG. 1 is a block
diagram illustrating the configuration of a display device
according to an exemplary embodiment of the present
disclosure.

[0036] Referring to FIG. 1, a display device 100 ac-
cording to an embodiment of the present disclosure in-
cludes an external inputter 110, a display 120, a memory
130, and a processor 140. The display device 100 may
be implemented by various electronic devices, such as
a TV, a monitor, a portable phone, an electronic frame,
an electronic board, an electronic table, an LFD (Large
Format Display), a tablet, and a notebook computer.
[0037] The external inputter 110 may receive an input
of video and audio signals from an external device. In
this case, the external device may be at least one of a
cable broadcasting set-top box, an IPTV set-top box, a
satellite broadcasting set-top box, an OTT (Over The
Top) dedicated device, a video game console, and a stor-
age medium player, such as a CD or DVD player.
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[0038] Specifically, the external inputter 110 may re-
ceive an input of video frames of content that is provided
through the external device, and an audio signal of the
content.

[0039] For this, the external inputter 110 may include
atleast one interface that satisfies various kinds of stand-
ards, such as composite, S Video (Separate Video), com-
ponent, D-Sub, HDMI, DVI (Digital Visual Interface), and
S/PDIF (Sony Philips Digital Interface).

[0040] The display 120 displays various videos under
the control of the processor 140. In particular, the display
120 may display video frames that are input from the
external device through the external inputter 110. For
this, the display 110 may be implemented by various
types of displays, such as LCD (Liquid Crystal Display),
OLED (Organic Light Emitting Diodes), and PDP (Plasma
Display Panel), but is not limited thereto in embodiments
of the invention.

[0041] The memory 130 stores various programs and
data for operation of the display device 100. In particular,
to be described later, information on video content that
is extracted by the processor 140 may be stored in the
memory 130 as viewing history information. Here, the
viewing history information is information on user’s view-
ing history of content that is viewed through the display
device 100, and may include at least one of content
search history information, content zapping history infor-
mation, and content viewing history information.

[0042] For this, the memory 130 may include various
kinds of RAMs, ROMs, and flash memories, but is not
limited thereto in embodiments of the invention. Storage
media, such as HDD (Hard Disk Drive), SSD (Solid State
Drive), and CD, may also be included in the category of
the memory 130.

[0043] The processor 140 controls the overall opera-
tion of the display device 100. In particular, the processor
140 may control the display 120 to display video frames
included in a video signal through processing of the video
signal that is input through the external inputter 110.
[0044] Further, the processor 140 may determine the
type of the video frame that is input through the external
inputter 110. In this case, the type of the video frame may
include at least one of a VOD (Video On Demand) Ul
(User Interface) screen, an OSD screen of a linear broad-
cast, and a video content screen.

[0045] That is, the processor 140 may determine
whether the input video frames correspond to a VOD Ul
screen for searching, selecting, and viewing VOD content
that is bidirectional content, an OSD screen of a linear
broadcast for manually viewing content that is one-
sidedly transmitted by a broadcasting service provider,
or a video content screen for indicating the VOD content
or the linear broadcasting content itself. Here, the OSD
screen of the linear broadcast means a screen that in-
cludes OSD information, such as channel number, chan-
nel name, broadcasting station name, and content title,
which is displayed on a specific region of the linear broad-
casting screen.
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[0046] Forexample, if the video frame is input from the
external device, the processor 140 may determine
whether the input video frame corresponds to the VOD
Ul screen. Specifically, the processor 140 may determine
whether the input video frame corresponds to the VOD
Ul screen using a machine learning technique that ap-
plies at least one of information on rectangles and infor-
mation on characters that are included in the video frame
as a main feature.

[0047] Here,theinformationonrectangles mayinclude
at least one of the number of rectangles included in the
video frame and distribution of the rectangles. Further,
the information on characters may include at least one
of the number of characters included in the video frame
and distribution of the characters.

[0048] In this case, according to an embodiment of the
present disclosure, the processor may determine wheth-
er the input video frame corresponds to the VOD Ul
screen by applying a zero-crossing rate of the audio sig-
nal that is input through the external inputter 110 and an
intensity of the audio signal to the machine learning tech-
nique as additional features.

[0049] Further, if the video frame is input from the ex-
ternal device, the processor 140 may determine whether
the input video frame corresponds to the OSD screen of
the linear broadcast. Specifically, the processor 140 may
detect a distribution pattern of characters included in a
plurality of video frames that are input for a predetermined
time through analysis of the plurality of video frames, and
may determine whether the video frame corresponds to
the OSD screen of the linear broadcast on the basis of
the detected distribution pattern. In this case, the proc-
essor 140 may detect the character distribution pattern
by applying OCR (Optical Character Recognition) to the
plurality of video frames that are input for the predeter-
mined time, but is not limited thereto in embodiments of
the invention.

[0050] Further, the processor 140 may detect a region
in which a pixel value change is within a predetermined
range for the plurality of video frames through analysis
of the plurality of video frames that are input for a prede-
termined time, and may determine whether each of the
plurality of video frames is the OSD screen of the linear
broadcast on the basis of information on the detected
region.

[0051] However, determination of whether the video
frame corresponds to the OSD screen of the linear broad-
cast is not limited thereto in embodiments of the inven-
tion. Itis also possible that the processor 140 determines
whether each of the plurality of video frames is the OSD
screen of the linear broadcast using information on a dis-
tribution pattern of characters detected from the plurality
of video frames and information on the region in which
the pixel value change is within the predetermined range
together.

[0052] For example, if it is determined that the input
video frame does not correspond to the VOD Ul screen,
the processor 140 may determine whether the distribu-
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tion of the characters included in each of the video frames
has a predetermined pattern for the plurality of video
frames through analysis of each of the plurality of video
frames that are input for the predetermined time. Accord-
ingly, if or when the distribution of the characters has the
predetermined pattern, the processor 140 may deter-
mine that the corresponding video frames correspond to
the OSD screen of the linear broadcast.

[0053] Further, if orwhenitis determined that the input
video frame does not correspond to the VOD Ul screen,
the processor 140 may determine whether there exists
aregion in which the pixel value change does not occur
for the plurality of video frames through analysis of each
of the plurality of video frames that are input for the pre-
determined time. Accordingly, if or when there exists a
region in which the pixel value change does not occur
for the plurality of video frames, the processor 140 may
determine that the corresponding video frames corre-
spond to the OSD screen of the linear broadcast.
[0054] In this case, the predetermined time may be a
predetermined time starting from a time point where
channel switching occurs. For example, the predeter-
mined time may be a time that is equal to or shorter than
a specific time in which OSD information of the linear
broadcast s displayed during the channel change, but is
not limited thereto in embodiments of the invention.
[0055] Ontheotherhand, itis exemplified thatthe anal-
ysis is made with respect to the plurality of video frames
thatare input for the predetermined time, butis not limited
thereto in embodiments of the invention. The processor
140 may determine whether the video frame corresponds
to the OSD screen of the linear broadcast through anal-
ysis of the predetermined number of video frames from
the time when the channel switching occurs.

[0056] Further, it is exemplarily determined whether
the plurality of input video frames correspond to the OSD
screen of the linear broadcast, but is not limited thereto
in embodiments of the invention. For example, the proc-
essor 140 may learn the OSD region through a prede-
termined number of times of channel switching, for ex-
ample, channel switching about 5 to 15 times, and may
determine whether the subsequently input video frame
corresponds to the OSD screen of the linear broadcast
on the basis of the result of learning.

[0057] For example, the processor 140 may store in-
formation on the OSD region through the predetermined
number of times of learning, and if a video frame is input
thereafter, the processor 140 may determine whether the
corresponding video frame corresponds to the OSD
screen of the linear broadcast through determination of
whether an OSD region exists in the corresponding video
frame.

[0058] Further, if or when a video frame is input from
the external device, the processor 140 may determine
whether the input video frame corresponds to a video
content frame, such as a VOD content screen or a linear
broadcasting content screen. Specifically, if or when the
video frame does not correspond to the VOD Ul screen
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or the OSD screen of the linear broadcast as the result
of determining the type of the video frame as described
above, the processor 140 may determine the corre-
sponding video frame as the video content screen.
[0059] If or when the type of the video frame is deter-
mined as described above, the processor 140 may ex-
tract information on the video content that is included in
the video frame through analysis of the video frame in
accordance with the determined type of the video frame.
[0060] Specifically, if or when it is determined that the
video frame corresponds to the VOD Ul screen, the proc-
essor 140 may extract information on at least one piece
of VOD content included in the video frame by applying
various kinds of video analysis methods or OCR to the
corresponding video frame. In this case, information on
the VOD contentthat is extracted from the VOD Ul screen
may include title information of VOD content and genre
information, but is not limited thereto in embodiments of
the invention.

[0061] Further,ifor whenitis determined that the video
frame corresponds to the OSD screen of the linear broad-
cast, the processor 140 may extract information on linear
broadcasting content from the screen region of the video
frame that indicates a predetermined character distribu-
tion pattern. In this case, the information on the linear
broadcast that is extracted from the OSD screen of the
linear broadcast may include title information of the linear
broadcasting content, channel number information,
channel name information, and broadcasting station
name information, but is not limited thereto in embodi-
ments of the invention.

[0062] Inthe case whereitis determined that the video
frame corresponds to the OSD screen of the linear broad-
cast, the characterinformation has already been extract-
ed from the plurality of video frames by applying the OCR
when it is determined whether the video frame corre-
sponds to the linear OSD screen, and according to em-
bodiments, the processor 140 may use the character in-
formation that is extracted when it is determined whether
the video frame corresponds to the OSD screen of the
linear broadcast.

[0063] On the other hand, if or when it is determined
that the video frame corresponds to the video content
screen, the processor 140 may determine the information
on the video content that was most recently extracted as
information on the video content included in the video
frame. That is, if or when it is determined that the video
frame corresponds to the video content screen, the proc-
essor 140 does not extract the information on the video
content from the corresponding video frame, but may de-
termine the information on the video content that was
most recently extracted on the basis of the current time
asinformation on the video contentincluded in the current
video frame, that is, the current video content screen.
[0064] If or when the information on the video content
is extracted or determined in accordance with the deter-
mined type of the video frame, the processor 140 may
store the extracted or determined information on the vid-
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eo content in the memory 130 as the viewing history in-
formation.

[0065] Specifically, since the video frame that is input
from the external device is displayed on the display 120,
the processor 140, from the standpoint of the display de-
vice 100, may store the information on the VOD content
that is extracted through analysis of the VOD Ul screen
in the memory 130 as VOD content search history infor-
mation or VOD content viewing history information. Fur-
ther, the processor 140 may store the information on the
linear broadcasting content that is extracted through
analysis of the OSD screen of the linear broadcast in the
memory 130 as content zapping history information or
linear broadcasting content viewing history information.
[0066] In this case, according to an embodiment of the
presentdisclosure, the processor 140 may determine the
number of pieces of extracted or determined information
on the video content, and may store the information on
the predetermined number of pieces of video content or
more as the content viewing history information.

[0067] The contents that the processor 140 stores the
extracted or determined information on the video content
in the memory 130 as the viewing history information will
be described in detail later through FIGS. 3 and 4.
[0068] Accordingly, the processor 140 may provide a
user with various service screens, such as content rec-
ommendation services or advertisement services, using
the viewing history information that is stored in the mem-
ory 130.

[0069] According to the various embodiments of the
presentdisclosure as described above, evenifthe screen
configuration is changed, such as the external device is
changed, or a video frame having a new screen config-
uration is input as described above, the viewing history
information of the display device user can be acquired
by directly analyzing video and audio of the content with-
out template information.

[0070] FIG.2isablockdiagramillustrating the detailed
configuration of a display device according to another
exemplary embodiment of the present disclosure.
[0071] Referring to FIG. 2, a display device 200 in-
cludes an external inputter 210, a display 220, an audio
outputter (not illustrated), a memory 230, a processor
240, a broadcast receiver 250, a communicator 260, a
video processor 270, an audio processor 280, and a user
inputter 290. In explaining FIG. 2, the duplicate explana-
tion of the same configuration as the configuration of FIG.
1 will be omitted.

[0072] The broadcast receiver 250 receives a broad-
casting signal that corresponds to a channel selected by
a user from a broadcasting station. In particular, the
broadcast receiver 250 may change the channel in ac-
cordance with a user’s channel change command
through the user inputter 290 to receive a broadcasting
signal of the changed channel. In this case, the received
broadcasting signal may include a video signal, an audio
signal, and an additional signal. In particular, the video
signal may include a video frame that includes a linear
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broadcasting OSD screen and a linear broadcasting con-
tent screen, and the additional signal may include EPG
(Electronic Program Guide) information. For this, the
broadcast receiver 250 may include a tuner.

[0073] The communicator 260 performs communica-
tion with the external device in accordance with various
types of communication methods. In particular, the com-
municator 260 may be connected to an external server
through a network, such as Internet, to transmit or receive
various kinds of information. For example, the commu-
nicator 260 may be connected to an external VOD con-
tent providing server to receive a video frame including
the VOD Ul screen and the VOD content screen from the
VOD content providing server. Further, the communica-
tor 260 may receive the EPG information of the broad-
casting content from the server that provides broadcast-
ing content related metadata, such as the EPG informa-
tion.

[0074] For this, the communicator 260 may include at
least one of a short-range wireless communication mod-
ule (not illustrated) and a wireless LAN communication
module (not illustrated). Here, the short-range wireless
communication module (not illustrated) is a communica-
tion module that performs wireless data communication
with the external device that is located in a short distance,
and may be, for example, a Bluetooth module, a ZigBee
module, or an NFC (Near Field Communication) module.
Further, the wireless LAN communication module (not
illustrated) is a module that is connected to an external
network in accordance with a wireless communication
protocol, such as WiFi or IEEE, to perform communica-
tion. In addition, the communicator 260 may further in-
clude a mobile communication module that is connected
to a mobile communication network in accordance with
various mobile communication standards, such as 3G
(3rd Generation), 3GPP (3rd Generation Partnership
Project), and LTE (Long Term Evolution). Further, the
communicator 260 may include atleast one of wired com-
munication modules (not illustrated), such as USB (Uni-
versal Serial Bus), IEEE (Institute of Electrical and Elec-
tronics Engineers) 1394, and RS-232.

[0075] The video processor 270 is configured to proc-
ess a video signal that includes a video frame that is
received through the external inputter 210, the broadcast
receiver 250, or the communicator 260. The video proc-
essor 270 may perform various video processes, such
as decoding of a video signal, scaling, noise filtering,
frame rate conversion, and resolution conversion. The
video frame that is processed as described above may
be displayed on the display 220.

[0076] The audio processor 280 is configured to proc-
ess an audio signal that is received through the external
inputter 210, the broadcast receiver 250, or the commu-
nicator 260. The audio processor 280 may perform var-
ious processes, such as audio signal decoding, amplifi-
cation, and noise filtering. The audio signal that is proc-
essed by the audio processor 280 may be output through
an audio outputter (not illustrated)
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[0077] The audio outputter (not illustrated) is config-
ured to output various kinds of audio signals, various
kinds of notification sound, or voice messages, which are
processed by the audio processor 280, and may be im-
plemented by a speaker or the like.

[0078] The userinputter 290 may receive various kinds
of user commands for controlling the operation of the
display device 200. In particular, the user command in-
putter 290 may receive an input of various user com-
mands, such as a user command for selecting a source
that provides the video content, a user command for se-
lecting video content that is desired to be viewed among
the plurality of pieces of video content provided through
the selected source, and a user command for displaying
the selected video content.

[0079] Forexample, a user may view the VOD content
or linear broadcasting content provided from the external
device through selection of the external inputter 210
through the user inputter 290, may receive the VOD con-
tent that is provided by the VOD content providing server
through the communicator 260 through execution of a
VOD application installed in the display device 200, or
may directly receive and view the linear broadcasting
content through selection of the broadcast receiver 250
without passing through the external device.

[0080] For this, the user inputter 290 may be imple-
mented by various input devices that can control the dis-
play device 200, such as buttons, a touch panel, or a
remote controller.

[0081] The memory 230 stores therein various pro-
grams and data for the operation of the display device
200. For example, the memory 230 may store various
kinds of programs for the operation of the display device
200 in the form of modules, such as a base module, a
sensing module, a communication module, a presenta-
tion module, a web browser module, and a service mod-
ule. In this case, the base module is a base module that
processes signals that are transferred from various piec-
es of hardware included in the display device 200 and
transfers the processed signals to an upper layer module.
The sensing module is a module that collects information
from various kinds of sensors and analyzes and manages
the collected information, and may include a face recog-
nition module, speech recognition module, a motion rec-
ognition module, and an NFC recognition module. The
presentation module is a module for configuring a display
screen, and may include a multimedia module for repro-
ducing and outputting multimedia content and a Ul ren-
dering module that performs Ul and graphic processing.
The communication module is a module for performing
communication with an outside. The web browser mod-
ule means a module that accesses a web server though
performing web browsing. The service module is a mod-
ule that includes various kinds of applications for provid-
ing various services. In particular, the service module
may include a VOD application for providing VOD content
or a recommendation application for recommending a
user various kinds of content on the basis of the viewing
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history information that is stored in the memory 230.
[0082] In particular, the memory 230 may store therein
avideo frame type determination module that determines
types of various kinds of video frames that are provided
from an external device, a broadcasting station, ora VOD
content providing server and a video content information
extraction module that extracts information on the video
content through analysis of the video frame in accord-
ance with the determined type of the video frame.
[0083] On the otherhand, the various kinds of program
modules may be partially omitted, modified, or added in
accordance with the kind and characteristic of the display
device 200. For example, if the display device 200 as
described above is implemented by a tablet PC, the base
module may further include a location determination
module for determining the GPS-based location, and the
sensing module may further include a sensing module
for sensing a user’s operation.

[0084] The memory 230 may store therein information
like the information that is stored in the memory 130 of
FIG. 1. On the other hand, the memory 230 of FIG. 2 may
be a storage medium, such as a flash memory, HDD
(Hard Disk Drive), SSD (Solid State Drive), or CD pro-
vided on the outside of the processor 240, other than the
RAM or ROM included in the processor 240.

[0085] The processor 240 controls the overall opera-
tion of the display device 200 using various kinds of pro-
grams and data stored in the memory 230.

[0086] As illustrated in FIG. 2, the processor 240 in-
cludes a RAM 241, a ROM 242, a graphic processor 243,
a main CPU 244, first to n-th interfaces 245-1 to 245-n,
and a bus 246. In this case, the RAM 241, the ROM 242,
the graphic processor 243, the main CPU 244, and the
first to n-th interfaces 245-1 to 245-n may be connected
to each other through the bus 246.

[0087] Inthe ROM 242, a set of commands for system
booting is stored. If a turn-on command is input to supply
a power, the main CPU 244 copies the OS stored in the
memory 230 to the RAM 241, and executes the OS to
bootthe systemin accordance with the commands stored
in the ROM 242. If the booting is completed, the main
CPU 244 copies various kinds of application programs
stored in the storage 230 to the RAM 241, and executes
the application programs copied to the RAM 241 to per-
form various kinds of operations.

[0088] The graphic processor 243 generates a screen
thatincludes various objects, such as icons, images, and
texts, using an operator (not illustrated) and a renderer
(not illustrated). The operator operates attribute values,
such as coordinate values, shapes, sizes, and colors of
the objects to be displayed in accordance with the layout
of the screen using a control command that is received
from the user command inputter 290. The renderer gen-
erates a screen of various layouts including the objects
on the basis of the attribute values operated by the op-
erator. The screen generated by the renderer is displayed
in a display region of the display 220.

[0089] The main CPU 244 accesses the memory 230
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and performs booting using the OS stored in the memory
230. Further, the main CPU 244 performs various oper-
ations using various kinds of programs, content, and data
stored in the memory 240.

[0090] The first to n-th interfaces 245-1 to 245-n are
connected to the various kinds of constituent elements
as described above. One of the first to n-th interfaces
may become a network interface that is connected to an
external device through a network.

[0091] In particular, the processor 240 may determine
the type of the video frame that is input through the ex-
ternal inputter 210. In this case, the type of the video
frame may be at least one of a VOD (Video On Demand)
Ul screen, an OSD screen of a linear broadcast, and a
video content screen.

[0092] The processor 240 may determine whether the
video frame corresponds to the VOD Ul screen by ap-
plying a machine learning technique to the video frame.
Specifically, the processor 240 may determine whether
the video frame corresponds to the VOD Ul screen by
combining an HMM (Hidden Markov Model) and an SVM
(Support Vector Machine).

[0093] Inthis case, since the VOD Ul screenis different
from the OSD screen of another linear broadcast or the
video content screen on the pointthat a plurality of vertical
and horizontal rectangles exist in the screen and the
number of characters is large, the processor 240 may
determine whether the corresponding video frame cor-
responds to the VOD Ul screen by applying the number
or distribution of rectangles and the number or distribu-
tion of characters in the screen to the machine learning
technique as main features.

[0094] Further, since audios are mostly processed in
bundles when the VOD Ul screen is displayed, the proc-
essor 240 may determine whether the corresponding vid-
eo frame corresponds to the VOD Ul screen by applying
a zero-crossing rate of the audio signal that is input to-
gether with the video frame or the intensity of the audio
signal to the machine learning technique as additional
features.

[0095] If it is determined that the video frame corre-
sponds to the VOD Ul screen as the result of the deter-
mination, the processor 240 may extract information on
various pieces of video content included in the video
frame through analysis of the corresponding video frame.
For example, the processor 240 may extract title infor-
mation or genre information of at least one piece of VOD
content that is included in the VOD Ul screen through
OCR recognition of the corresponding video frame, but
is not limited thereto in embodiments of the invention.
[0096] On the other hand, if it is determined that the
input video frame does not correspond to the VOD Ul
screen as the result of the determination, the processor
240 may determine whether the corresponding video
frame corresponds tothe OSD screen of the linear broad-
cast. Specifically, the processor 240 may detect the dis-
tribution pattern of characters included in the respective
video frames through analysis of the plurality of video
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frames that are input for a predetermined time including
the video frame that is determined not to correspond to
the current VOD Ul screen, and may determine whether
the video frame corresponds to the OSD screen of the
linear broadcast on the basis of the detected character
distribution pattern.

[0097] Forexample, the processor 240 may determine
whether the characters in the respective video frames
have a predetermined distribution pattern through OCR
recognition of the plurality of video frames that are input
for the predetermined time, and if the characters have
the predetermined pattern, the processor 240 may de-
termine the corresponding video frames as the OSD
screen of the linear broadcast. However, if the characters
that are included in the plurality of video frames do not
have the predetermined distribution pattern, the proces-
sor 240 may determine the corresponding video frames
as the video content screen.

[0098] As described above, in the case of determining
whether the video frame corresponds to the OSD screen
of the linear broadcast, unlike the case where it is deter-
mined whether the video frame corresponds to the VOD
Ul screen, the processor 240 analyzes the plurality of
video frames that are input for the predetermined time.
This is because in the case of determination through only
onevideo frame, for example, in the case where the video
content screen is an advertisement screen that includes
many texts, it is difficult to discriminate between the OSD
screen of the linear broadcast and the video content
screen.

[0099] However,the above-described determinationis
not limited thereto in embodiments of the invention, and
as described above, in the case where the information
on the OSD region has been acquired through several
times channel switching in advance, it is not necessary
to use a plurality of video frames in order to determine
whether the input video frame corresponds to the OSD
screen of the linear broadcast. In this case, the processor
240 may determine whether the video frame that is de-
termined not to correspond to the VOD Ul screen corre-
sponds to the OSD screen of the linear broadcast by
determining whether the video frame includes the OSD
region.

[0100] If it is determined that the video frame corre-
sponds to the OSD screen of the linear broadcast as the
result of the determination, the processor 240 may ex-
tract the characters included in the predetermined char-
acter distribution pattern region of the plurality of video
frames that is input for the predetermined time as infor-
mation on the linear broadcasting content. In this case,
the information on the linear broadcasting content may
include title information of the linear broadcasting con-
tent, channel number information, channel name infor-
mation, and broadcasting station name information, but
is not limited thereto in embodiments of the invention.
[0101] On the other hand, if it is determined that the
video frame corresponds to the video content screen, the
processor 240 may determine the information on the vid-
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eo content that was most recently extracted on the basis
of the current time when the video frame is determined
to correspond to the video content screen as information
on the video contentincluded in the current video content
screen.

[0102] Iftheinformation onthe video contentis extract-
ed or determined as described above, the processor 240
may store the extracted or determined information on the
video content in the memory 230 as the viewing history
information.

[0103] Onthe otherhand, according to an embodiment
of the present disclosure, the video frame may be re-
ceived from an external VOD content server through the
communicator 260 other than the external inputter 210.
For example, the user may view the VOD content through
execution of the VOD application that is stored in the
memory 230 of the display device 200 other than the
external device.

[0104] In this case, if the video frame is received from
the VOD content server, the processor 240, like a case
where the video frame is input through the above-de-
scribed external device, may determine whether the cor-
responding video frame corresponds to the VOD Ul
screen. Accordingly, if it is determined that the video
frame corresponds to the VOD Ul screen, the processor
240 may extract information on at least one piece of VOD
content that is included in the video frame through anal-
ysis of the video frame that is determined to correspond
to the VOD Ul screen, and may determine the extracted
information on the VOD content as information on the
VOD Ul screen.

[0105] The video frame that is received from the VOD
content server corresponds to one of VOD Ul and VOD
content screens, and if it is determined that the received
video frame does not correspond to the VOD Ul screen,
the processor 240 may determine the corresponding vid-
eo frame as the VOD content screen. Accordingly, the
processor 240 may determine the information on the
VOD content that was most recently extracted on the
basis of the current time as information on the VOD con-
tent included in the video frame that is determined to
correspond to the current VOD content screen, and may
store the determined information on the VOD content in
the memory 230 as the viewing history information.
[0106] On the other hand, according to another em-
bodiment of the present disclosure, the video frame may
be received through the broadcast receiver 250. For ex-
ample, the user may view the broadcasting content of
the corresponding channel by selecting the channel of
the broadcasting signal, which is received through the
broadcast receiver 250, through the user inputter 290.
[0107] Inthis case, if the video frame is received from
the broadcast receiver 250, the processor 240 may ac-
quire information on the broadcasting content that is cur-
rently displayed on the display 220 using selection infor-
mation through which the user has selected the channel
through the user inputter 290 and EPG (Electronic Pro-
gram Guide) information, and may store the acquired in-
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formation on the broadcasting content in the memory 230
as the viewing history information. In this case, the ac-
quired information on the broadcasting content may be
all pieces of information that can be acquired through the
EPG information, such as title information of the corre-
sponding broadcasting content, channel number infor-
mation, broadcasting station name information, and
broadcasting time information.

[0108] On the other hand, the EPG information may
be included in the broadcasting signal to be acquired
through the broadcast receiver 250 together with the
broadcasting content, or may be separately acquired
from an external server that provides the EPG informa-
tion through the communicator 260.

[0109] On the other hand, FIG. 2 synthetically illus-
trates various kinds of constituent elements in the case
where, for example, the display device 200 has various
functions, such as communication function, broadcastre-
ception function, moving image reproduction function,
and display function. According to embodiments, a part
of the constituent elements as illustrated in FIG. 2 may
be omitted or modified, and other constituent elements
may be further added.

[0110] As described above, the user may select and
view VOD content thatis input through a VOD application
that operates at self-platform of the display device 200,
VOD content that is input through an external device, or
linear broadcasting content through the userinputter 290,
and in this case, the processor 240 may determine the
type of the video frame that is input in each case, and
may acquire user’s viewing history information through
analysis of the video frame in accordance with the deter-
mined type.

[0111] Hereinafter, referring to FIGS. 3 and 4, the op-
eration of the processor 240 will be described in more
detail. FIG. 3 is an exemplary diagram illustrating a VOD
Ul screen and a VOD content screen according to an
exemplary embodiment of the present disclosure. Spe-
cifically, (a) and (b) of FIG. 3 exemplarily indicate VOD
Ul screens, and (c) of FIG. 3 exemplarily indicates a VOD
content screen.

[0112] In this case, the VOD Ul screen and the VOD
content screen may be input from an external device
through the external inputter 210, or may be received
from a VOD content providing server through the com-
municator 260 in accordance with an execution ofa VOD
application that is installed in the display device 200.
[0113] Hereinafter, for convenience in explanation, a
case where a video frame is received from the VOD con-
tent providing server through the communicator 260 in
accordance with the execution of the VOD application
that is installed in the display device 200 will be exem-
plarily described.

[0114] For example, in the case where the user views
the VOD content that is provided from the VOD content
providing server through the communicator 260, the VOD
Ul screen may be displayed on the display 220, and the
VOD content that is selected by the user may be dis-
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played on the VOD Ul screen.

[0115] Thatis, if a video frame 310, on which any one
of a plurality of pieces of VOD content can be selected,
is input through the external inputter 210 as shown as
(a) in FIG. 3, the processor 240 may determine whether
the corresponding video frame corresponds to the VOD
Ul screen through analysis of the input video frame
through a machine learning technique.

[0116] As shown as (a) in FIG. 3, it can be seen that
the VOD Ul screen has a large number of rectangles or
characters provided in the video frame. According to an
embodiment of the presentdisclosure, the processor 240
may apply the number or distribution of rectangles and
the number or distribution of characters as main features
of a machine learning technology, such as HMM or SVM,
and thus may determine the video frame 310 as shown
as (a) in FIG. 3 as the VOD Ul screen.

[0117] As described above, if it is determined that the
video frame corresponds to the VOD Ul screen, the proc-
essor 240 may extract information on the video content
through analysis of the corresponding video frame, that
is, the corresponding VOD Ul screen. For example, the
processor 240 may extract information on the video con-
tent through OCR recognition of the VOD Ul screen, but
is not limited thereto in embodiments of the invention.
That is, the processor 240 may extract title information
aaa to fff of 6 pieces of VOD content 311 to 316 through
analysis of the video frame 310 as shown as (a) in FIG. 3.
[0118] In this case, the processor 240 may extract the
information on the VOD content through analysis of in-
formation, such as location, size, and thickness of rec-
tangles and characters, on the VOD Ul screen, but is not
limited thereto in embodiments of the invention. In ex-
tracting the information on the VOD content included in
the VOD Ul screen, various methods may be used.
[0119] On the other hand, if the user selects the VOD
content 311 having the title of aaa on the VOD Ul screen
as shown as (a) in FIG. 3, a video frame 320 including
detailed information on the selected contentand a Ul 321
capable of determining whether to purchase may be dis-
played as shown as (b) in FIG. 3. In this case, the proc-
essor 240 determines again whether a new video frame
320 corresponds to the VOD Ul screen. Also, as shown
as (b) in FIG. 3, the VOD Ul screen has a large number
of rectangles or characters, and thus the processor 240
may determine the input video frame as the VOD Ul
screen. Accordingly, the processor 240 may extract in-
formation on the VOD content, that is, title information
aaa, through analysis of the video frame 320 as shown
as (b) in FIG. 3.

[0120] If the user decide to purchase the VOD content
aaa on the VOD Ul screen being displayed, the screen
of the content aaa is displayed as shown as (c) in FIG.
3. In this case, the processor 240 determines whether
the input video frame 330 corresponds to the VOD Ul
screen. As shown as (c) in FIG. 3, since the VOD content
screenis unable to have the feature of the VOD Ul screen,
the processor 240 may determine that the corresponding
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video frame does not correspond to the VOD Ul screen.
[0121] [fitis determined that the video frame does not
correspond to the VOD Ul screen, the processor 240 may
determine the corresponding video frame to correspond
to the VOD content screen. This is because the video
frame that is received through the communicator 260 has
only two types of the VOD Ul screen and the VOD content
screen in the case where the VOD content is provided
from the VOD content providing server.

[0122] As described above, if it is determined that the
video frame does not correspond to the VOD Ul screen,
the processor 240 may determine that the corresponding
video frame corresponds to the video content screen,
and may determine the information on the video content
that was most recently extracted on the basis of the cur-
rent time as information on the video content included in
the video content screen.

[0123] Thatis, if a video frame 330 as shown as (c) in
FIG. 3is inputanditis determined that the corresponding
video frame corresponds to the VOD content screen, the
processor 240 may determine the title information aaa
that is the information on the VOD content that was most
recently extracted on the basis of the current time as the
information on the VOD content included in the current
VOD content screen.

[0124] On the other hand, according to another em-
bodiment of the present disclosure, the VOD content
need not be directly provided from the VOD content pro-
viding server through the communicator 260, but may be
provided from an external device through the external
inputter 210. In this case, since the external device may
provide not only the VOD content but also the linear
broadcasting content, the processor 240, even if the vid-
eo frame as shown as (c) in FIG. 3 is input and it is de-
termined that the video frame does not correspond to the
VOD Ul screen, does notimmediately determine that the
corresponding video frame corresponds to the VOD con-
tent screen, but may further determine whether the cor-
responding video frame corresponds to the OSD screen
of the linear broadcast through analysis of a plurality of
video frames that are input for a predetermined time. In
this case, if it is determined that the corresponding video
frame does not correspond to the OSD screen of the
linear broadcast, the corresponding video frames corre-
spond to the video content screen.

[0125] Accordingly, if it is determined that the corre-
sponding video frame corresponds to the video content
screen, the processor 240 may determine the information
on the video content that was most recently extracted on
the basis of the current time as the information on the
video content included in the current video frame.
[0126] Thatis, inthe case where the video frames are
input in the order as shown as an example in FIG. 3, the
processor 240 may determine that the video frame 330
asshown as (c)in FIG. 3 corresponds to the video content
screen, and may determine the title information aaa that
is the information on the video content that was most
recently extracted as the information on the video content
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included in the corresponding video frame 330.

[0127] Further, according to an embodiment, the proc-
essor 240 may determine the title information aaa that
was most recently extracted as information on the video
contentincluded in the plurality of video frames analyzed
to determine whether the video frame corresponds to the
linear OSD screen.

[0128] Onthe other hand, the processor 240 may store
information on the video content extracted or determined
as described above in the memory 230 as the viewing
history information. In this case, according to an embod-
iment of the present disclosure, the processor 240 may
analyze the information on the video content extracted
or determined as described above, and may store the
corresponding information in the memory 230 as the con-
tent search history information or the content viewing his-
tory information.

[0129] Specifically, if the number of the same informa-
tion among the extracted or determined information on
the video content as described above is equal to or larger
than a predetermined number, the processor 240 stores
the corresponding information as the content viewing his-
tory information, whereas if the number of the same in-
formation is smaller than the predetermined number, the
processor 240 may store the corresponding information
in the memory 230 as the content search history infor-
mation.

[0130] In the example of FIG. 3, since the user has
intended to purchase and view the VOD content aaa, the
video frames that are subsequently input correspond to
all video content screens until the user stops viewing of
the content aaa in order to search for another piece of
VOD content on the VOD Ul screen for viewing of another
piece of content or to perform zapping of the channel of
the linear broadcasting content. Further, if it is deter-
mined that the video frame corresponds to the video con-
tent screen, the title aaa that is the information on the
video content that was most recently extracted is deter-
mined as the information on the video content included
in the corresponding video frame, and thus the number
of the same titles aaa among the information on the video
content becomes largest. Accordingly, under this circum-
stance, the processor 240 may store the title aaa as the
content viewing history information.

[0131] On the other hand, since the number of video
frames of the VOD Ul screen as shown as (a) in FIG. 3
is smaller than the number of video content screens due
to the viewing of the video content, the processor 240
may store the information on the video content extracted
from the VOD Ul screen in the memory 230 as the content
search history information. Further, if the user does not
view the video content screen over a predetermined time
even in the case where the video frame corresponds to
the video content screen, the number of pieces of infor-
mation on the same video content is smaller than the
predetermined number, and thus this may be stored as
the content search history information.

[0132] Inthis case, the predetermined number may be
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set in an experimental manner to discriminate between
the content viewing history information and content
search or zapping history information.

[0133] Onthe other hand, according to circumstances,
if the VOD content is selected on the VOD Ul screen as
shown as (a) in FIG. 3, the VOD content screen as shown
as (c) in FIG. 3 may be directly displayed without passing
through the VOD Ul screen as shown as (b) in FIG. 3. In
this case, if the video frame as shown as (c) in FIG. 3 is
inputandis determined to correspond to the VOD content
screen, the processor 240 may determine the information
on the video content, on which highlight 305 is lastly lo-
cated, among the information on the video content that
was most recently extracted, that is, the title aaa, as the
information on the VOD content included in the current
video frame.

[0134] Hereinafter, referring to FIG. 4, the operation of
the processor 240 will be described in the case where a
user views the linear broadcasting content. FIG. 4 is an
exemplary diagram illustrating an OSD screen of a linear
broadcast and a linear broadcast content screen accord-
ing to an exemplary embodiment of the present disclo-
sure.

[0135] Here,unlike aVOD servicethatis a bidirectional
service, the linear broadcast means a broadcasting serv-
ice for a viewer to manually view the broadcasting content
that is one-sidedly transmitted by a broadcasting service
provider. Further, the OSD screen of the linear broadcast
means a screen that includes OSD information, such as
channel number, channel name, broadcasting station
name, content title, and broadcasting time, which is dis-
played on a specificregion of the screen among the video
frames included in the linear broadcasting signal.
[0136] The OSD screen of the linear broadcast is dis-
played on a specific region of the display 220 for a pre-
determined time normally when the channel is changed.
That is, for example, if the user changes the channel of
the linear broadcast, video frames that are input from the
external device for a predetermined time after the chan-
nel change are added with the OSD information provided
on the specific region, and are input to the display device
200. In this case, the predetermined time or the specific
region may differ depending on the external devices.
[0137] An example of the OSD screen of the linear
broadcast that may be input to the external inputter 210
when the channel is changed as described above is
shown as (a) in FIG. 4. That is, at the right upper end 411
and lower end 412 of the video frame 410 as shown as
(a)inFIG. 4, information on various kinds of video content
including the channel number and the channel name,
such as "11"and "ABC", the title of the broadcasting con-
tent, such as "Korea Baseball AA vs BB", the broadcast-
ing time, such as "Mon 1/5 4:00-6"30pm", and the current
time, such as "4:16pm", may be displayed in the form of
an OSD.

[0138] If a video frame 410 as shown as (a) in FIG. 4
is input through the external inputter 210 as described
above, the processor 240 first determines whether the
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input video frame 410 corresponds to the VOD Ul screen.
Since the video frame 410 has the small number of rec-
tangles or characters, the processor 240 may determine
that the video frame 410 does not correspond to the VOD
Ul screen as described above.

[0139] I[fitis determined that the video frame 410 does
not correspond to the VOD Ul screen, the processor 240
determines whether the video frame corresponds to the
OSD screen of the linear broadcast. Specifically, the
processor 240 may detect a region 412 in which a pixel
value change is within a predetermined range for the dis-
tribution pattern of characters included in each video
frame or the plurality of video frames through analysis of
the plurality of video frames that are input for a predeter-
mined time, and if the detected character distribution has
a predetermined pattern or a region in which there is no
pixel value change is detected, the processor 240 may
determine the corresponding video frame 410 or the plu-
rality of video frames as the OSD screen of the linear
broadcast.

[0140] Asdescribedabove, since the video framesthat
are input for the predetermined time after the channel
change are added with the OSD information that is pro-
vided on the specific region, the processor 240 may be
aware that a predetermined character distribution pattern
appears on the specific region at the right upper end
through analysis of the respective video frames, such as
OCR recognition of the respective video frames, and ac-
cording to embodiments, the processor 240 may deter-
mine that at least one of the corresponding video frame
410 and the plurality of video frames that are input for
the predetermined time corresponds to the OSD screen
of the linear broadcast.

[0141] Accordingly, the processor 240 may extract the
recognized characters, that is, "11", "ABC", and "Korea
Baseball AA vs BB", in the region in which the characters
are distributed in a predetermined pattern as information
on the video content, and may store this as the viewing
history information.

[0142] On the other hand, if a predetermined time
elapses after the channel change, the OSD information
does not appear any more on the linear broadcasting
screen, and the linear broadcasting content screen as
shown as (b) in FIG. 4 is input. If the video frame 420 as
shown as (b) in FIG. 4 is input, the processor 240 deter-
mines whether the video frame 420 corresponds to the
VOD Ul screen. Since the video frame 420 has the small
number of rectangles or characters, the processor 240
determines that the video frame 420 does not correspond
to the VOD Ul screen.

[0143] Accordingly, the processor 240 may determine
whether the video frame 420 corresponds to the OSD
screen of the linear broadcast through analysis of the
video frame input for a predetermined time. Since there
is not the predetermined character distribution pattern on
the video frame 420 and the linear broadcasting content
screens input for the predetermined time, the processor
240 may determine the video frame 420 and the plurality
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of video frames that are input for the predetermined time
as the linear broadcasting content screen.

[0144] I[fitis determined that the video frame 420 and
the plurality of video frames that are input for the prede-
termined time correspond to the linear broadcasting con-
tent as described above, the processor 240 may deter-
mine "11", "ABC", and "Baseball AA vs BB" that corre-
spond to the information on the video content that was
most recently extracted on the basis of the current time
as information on the video frame 420 or the video con-
tent included in the plurality of video frames input for the
predetermined time, and may store the determined video
content, that is, information on the linear broadcasting
content in the memory 230 as the viewing history infor-
mation.

[0145] Onthe other hand, according to an embodiment
of the present disclosure, the processor 240 may store
the information on the linear broadcasting content as the
viewing history information in a manner that if the number
of the same information among the extracted or deter-
mined information on the video content as described
above is equal to or larger than a predetermined number,
the processor 240 stores the corresponding information
as the content viewing history information, whereas if the
number of the same information is smaller than the pre-
determined number, the processor 240 stores the corre-
sponding information as the content zapping history in-
formation in the memory 230.

[0146] In the case where the user acquires the infor-
mation on the video content according to embodiments
of the present disclosure when selecting and viewing a
specific channel after channel zapping, the number of
pieces of information on the video content extracted and
determined from the OSD screen of the viewing channel
and the content screen is much larger than the number
of pieces of information on the video content extracted
and determined from the OSD screen of the zapping
channel and the content screen, and thus it is possible
to discriminate between the user’s viewing history infor-
mation and the zapping history information.

[0147] From the foregoing description, the processor
240 first determines whether the input video frame cor-
responds to the VOD Ul screen, and if the input video
frame does not correspond to the VOD Ul screen, the
processor 240 determines the corresponding video
frame to correspond to the VOD content screen, or ac-
cording to embodiments, the processor 240 further de-
termines whether the corresponding video frame corre-
sponds to the OSD screen of the linear broadcast. In this
case, if the input video frame does not correspond to the
OSD screen of the linear broadcast, the processor 240
determines the corresponding video frame as the VOD
content screen or the content screen of the linear broad-
cast. However, determination of the type of the video
frame is not limited thereto, and according to embodi-
ments, the order of determining the type of the video
frame may differ.

[0148] FIG. 5 is a flowchart explaining a method for
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controlling a display device according to an exemplary
embodiment of the present disclosure. Referring to FIG.
5, if a video frame is input from an external device (S510),
the display device 100 and 200 determines the type of
the video frame (S520). In this case, the type of the video
frame may include a VOD (Video On Demand) Ul screen,
an OSD screen of a linear broadcast, and a video content
screen. Specifically, the display device 100 and 200 may
determine whether the input video frame corresponds to
the VOD Ul screen using a machine learning technique
that applies the number of rectangles and the number of
characters included in the video frame as feature. In this
case, the machine learning technique may use a combi-
nation of HMM (Hidden Markov Model) and SVM (Sup-
port Vector Machine), but is not limited thereto in embod-
iments of the invention.

[0149] Further, the display device 100 and 200 may
further receive an input of an audio signal from the ex-
ternal device, and may determine whether the video
frame corresponds to the VOD Ul screen by applying a
zero-crossing rate of the audio signal and the intensity
of the audio signal to the machine learning technique as
additional features.

[0150] Further, the display device 100 and 200 may
detect the distribution pattern of characters included in a
plurality of video frames through analysis of the plurality
of video frames, and may determine whether the video
frame corresponds tothe OSD screen of the linear broad-
cast on the basis of the detected pattern.

[0151] Further, if the video frame does not correspond
to the VOD Ul screen and the OSD screen of the linear
broadcast, the display device 100 and 200 may deter-
mine the video frame as a video content screen.

[0152] On the other hand, according to another em-
bodiment of the present disclosure, if the video frame is
received from the VOD content providing server in ac-
cordance with an execution ofa VOD application installed
on the display device 100 and 200, the display device
100 and 200 may determine whether the received video
frame corresponds tothe VOD Ul screen using a machine
learning technique that applies the number of rectangles
and the number of characters that are included in the
received video frame as features. In this case, if it is de-
termined that the received video frame does not corre-
spond to the VOD Ul screen, the display device 100 and
200 may determine the video frame as the video content
screen.

[0153] If the type of the video frame is determined, the
display device 100 and 200 may extract or determine
information on the video content included in the video
frame through analysis of the video frame in accordance
with the determined type of the video frame (S530).
[0154] Specifically, if it is determined that the video
frame corresponds to the VOD Ul screen or the OSD
screen of the linear broadcast, the display device 100
and 200 may extract information on the video content
from the VOD Ul screen or the OSD screen of the linear
broadcastthrough OCR (Optical Character Recognition),
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butis not limited thereto in embodiments of the invention.
The information on the video content may be extracted
from the VOD Ul screen or the OSD screen of the linear
broadcast by applying various video analysis techniques.
[0155] Further, if it is determined that the video frame
does not correspond to the video content screen, that is,
the VOD content screen or the linear broadcast content
screen, the display device 100 and 200 may determine
the information on the video content that was extracted
most recently on the basis of the current time as the in-
formation on the video content included in the video con-
tent screen.

[0156] Accordingly, as described above, the display
device 100 and 200 may store the extracted or deter-
mined information on the video content as the viewing
history information (S540). In this case, the display de-
vice 100 and 200 may divide the extracted or determined
information on the video content into content search his-
tory information, content zapping history information, and
content viewing history information to store the divided
information.

[0157] According to various embodiments as de-
scribed above, the viewing history information of the user
of the display device can be acquired through direct anal-
ysis of the video and audio of the video content that is
input from various sources even without acquiring the
template information in advance.

[0158] On the other hand, the operation of the control-
lers 140 and 240 of the display devices 100 and 200 and
the methods for controlling the display device according
to various embodiments as described above may be cre-
ated by software and may be mounted on the display
devices 100 and 200.

[0159] For example, a non-transitory computer reada-
ble storage medium may be provided to store therein a
program for performing the method for controlling a dis-
play device that includes receiving an input of a video
frame from an external device; determining a type of the
video frame; extracting information on video content that
is included in the video frame through analysis of the
video frame in accordance with the determined type of
the video frame; and storing the extracted information on
the video content as viewing history information.

[0160] Here,the non-transitory computer readable me-
dium is not a medium that stores data for a short period,
such as a register, a cache, or a memory, but means a
medium which semi-permanently stores dataand is read-
able by a device. Specifically, the above-described pro-
grams may be stored and provided in the non-transitory
computer readable medium, such as, a CD, a DVD, a
hard disc, a Blu-ray disc, a USB, a memory card, and a
ROM.

[0161] The foregoing exemplary embodiments and ad-
vantages are merely exemplary and are not to be con-
strued as limiting the present disclosure. The present
teaching can be readily applied to other types of appa-
ratuses. Also, the description of the exemplary embodi-
ments of the present disclosure is intended to be illustra-
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tive, and not to limit the scope of the claims, and many
alternatives, modifications, and variations will be appar-
ent to those skilled in the art.

[0162] Although afew embodiments have been shown
and described, it would be appreciated by those skilled
in the art that changes may be made in these embodi-
ments without departing from the principles thereof, the
scope of which is defined in the claims and their equiv-
alents.

Claims
1. A display device, comprising:

an external inputter configured to receive an in-
put of a video frame from an external device;

a display configured to display the video frame;
a memory; and

a processor configured to determine a type of
the video frame, to extract information on video
content included in the video frame through
analysis of the video frame in accordance with
a determined type of the video frame, and to
store extracted information on the video content
in the memory as viewing history information.

2. The display device as claimed in claim 1, wherein
the type of the video frame comprises one of a VOD
(Video On Demand) Ul (User Interface) screen, an
OSD screen of a linear broadcast, and a video con-
tent screen.

3. The display device as claimed in claim 2, wherein
the processor determines whether an input video
frame corresponds to the VOD Ul screen using a
machine learning technique that applies at least one
ofinformation on rectangles and information on char-
acters included in the video frame as a feature.

4. The display device as claimed in claim 3, wherein
the external inputter receives an audio signal from
the external device, and
the processor determines whether the input video
frame corresponds to the VOD Ul screen by applying
a zero-crossing rate of the audio signal and an in-
tensity of the audio signal to the machine learning
technique as additional features.

5. Thedisplay device ofany one of claims 2 to 4, where-
inthe processor detects a distribution pattern of char-
acters included in a plurality of video frames input
over a predetermined time period through analysis
of the plurality of video frames, and determines
whether the video frame corresponds to the OSD
screen of the linear broadcast on a basis of a detect-
ed pattern.
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The display device of any one of claims 2to 5, where-
in the processor extracts information on the video
content from one of the VOD Ul screen and the OSD
screen of the linear broadcast through OCR (Optical
Character Recognition).

The display device of any one of claims 2to 6, where-
in when the video frame does not correspond to one
of the VOD Ul screen and the OSD screen of the
linear broadcast, the processor determines that an
input video frame corresponds to the video content
screen, determines information on the video content
recently extracted on a basis of a current time as
information on the video contentincludedinthe video
frame, and stores determined information on the vid-
eo content in the memory as the viewing history in-
formation.

The display device of any one of claims 2 to 7, further
comprising a communicator configured to receive
the video frame from a VOD content providing serv-
er,

wherein the processor determines whether a re-
ceived video frame corresponds to the VOD Ul
screen using a machine learning technique that ap-
plies a number of rectangles and a number of char-
acters included in the received video frame when the
video frame is received from the VOD content pro-
viding server, and extracts information on the video
contentincluded in the video frame through analysis
of the video frame when it is determined that the
received video frame corresponds to the VOD Ul
screen.

The display device as claimed in claim 8, wherein
when it is determined that the received video frame
does not correspond to the VOD Ul screen, the proc-
essor determines that the video frame corresponds
to the video content screen, determines information
on the video content recently extracted on a basis
of a current time as information on the video content
included in the video content screen, and stores de-
termined information on the video content in the
memory as the viewing history information.

A method for controlling a display device, compris-
ing:

receiving an input of a video frame from an ex-
ternal device;

determining a type of the video frame;
extracting information on video content included
in the video frame through analysis of the video
frame in accordance with a determined type of
the video frame; and

storing extracted information on the video con-
tent as viewing history information.
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The method as claimed in claim 10, wherein the type
of the video frame comprises one of a VOD (Video
On Demand) Ul (User Interface) screen, an OSD
screen of a linear broadcast, and a video content
screen.

The method as claimed in claim 11, wherein the de-
termining the type of the video frame determines
whether an input video frame corresponds to the
VOD Ul screen using a machine learning technique
that applies at least one of information on rectangles
and information on characters included in the video
frame as a feature.

The method as claimed in claim 12, further compris-
ing receiving an audio signal from the external de-
vice,

wherein the determining the type of the video frame
determines whether the input video frame corre-
sponds to the VOD Ul screen by applying a zero-
crossing rate of the audio signal and an intensity of
the audio signal to the machine learning technique
as additional features.

The method of any one of claims 11 to 13, wherein
the determining the type of the video frame compris-
es:

detecting a distribution pattern of characters in-
cluded in a plurality of video frames input over
a predetermined time period through analysis of
the plurality of video frames; and

determining whether the video frame corre-
sponds to the OSD screen of the linear broad-
cast on a basis of a detected pattern.

The method of any one of claims 11 to 14, wherein
the extracting the information on the video content
extracts information on the video content from the
one of the VOD Ul screen and the OSD screen of
thelinear broadcast through OCR (Optical Character
Recognition).
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